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The brown alga Fucus disticus is an appropriate model 
system for the study of polarity establishment during em- 
bryogenesis (Goodner and Quatrano, 1993). The actin cy- 
toskeleton is required for the formation and fixation of an 
axis of polarity (Quatrano, 1973) and becomes localized to 
the site of future rhizoid outgrowth during axis fixation 
(Kropf et al., 1989). Actin mRNA is stored in the egg and is 
translated throughout embryogenesis, with the steady- 
state level of actin protein remaining constant (Kropf et al., 
1989; Masters et al., 1992). However, there are three iso- 
forms of actin protein present in Fucus zygotes, and it is not 
known whether these isoforms perform different functions 
(Kropf et al., 1989). 
As part of a larger project to identify genes involved in 
Fucus polarity establishment, we isolated and character- 
ized actin cDNA clones (Table I). An interna1 fragment of 
an actin gene was amplified by PCR and used to identify 
c lones  from Fucus e m b r y o  and vegetative frond cDNA 
libraries. Restriction endonuclease mapping of a11 of the 
positive cDNA clones from each library and sequencing 
of severa1 clones suggest that there is only one expressed 
actin gene. There appear to be two major polyadenyla- 
tion sites, 593 and 768 nucleotides downstream of the 
last codon. The significance of these two polyadenyla- 
tion sites is currently unknown. Southern blot analysis of 
genomic DNA confirmed that there is only one gene 
encoding actin in the F .  dist icus genome. Therefore, the 
three actin isoforms present in embryos are the products 
of posttranslational modification of a single actin pro- 
tein. Comparison of the encoded polypeptide sequence 
with actins from other organisms supports the close 
phylogenetic relationship between brown algae and oo- 
mycetes (Bhattacharya et al., 1991; Baldauf and Palmer, 
1993). 
The cDNA reported here has been used in in situ hybrid- 
izations to determine the spatial distribution of actin 
mRNA within developing Fucus zygotes and embryos 
(F.-Y. Bouget, S. Gerttula, and R.S. Quatrano, unpublished 
data). 
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Table 1. Characteristics o f  actin cDNA from Fucus disticus 
Organism: 
Fucus disticus; eggs and sperm were shed from reproductive 





Single copy, nuclear gene. 
Actin; subunit of microfilament cytoskeleton. 
Embryo cDNA library in A-ZipLox constructed using poly(A)+ 
RNA isolated from 24-h-old embryos; a gift from Crispin Tay- 
lor (University of North Carolina, Chapel Hill). Vegetative 
cDNA library in A-ZAPII constructed using poly(A)+ RNA iso- 
lated from vegetative and reproductive frond tips; a gift from 
Lynda Goff (University of California at Santa Cruz). 
Method of Identification: 
An actin gene fragment was amplified by PCR using genomic 
DNA from Ascophyllum, a related brown alga, as template, 
and degenerate primers based on conserved regions of actin 
protein sequence. Primers were a gift from John McDowell 
and Richard Meagher (University of Georgia, Athens). The ac- 
tin gene fragment was used as a probe to screen Fucus em- 
bryo and vegetative cDNA libraries. 
Sequencing: 
Double-stranded plasmid sequencing of both strands by the 
dideoxynucleotide chain termination method. 
Features of cDNA: 
The largest actin cDNA consists of a 45-nucleotide-long 5' un-  
translated region, a 1 125-nucleotide-long open reading frame, 
and a 768-nucleotide-long 3 '  untranslated region. 
Codon Usage: 
Features of Protein: 
33% G, 6% A, 14% T, and 47% C in the third position. 
Open reading frame encodes a polypeptide of 375 amino acid 
residues. Sequence identity on the amino acid level with se- 
lected actins from other organisms is as follows: Costaria 
costata (Bhattacharya et al., 1991), 98%; Achlya bisexualis 
(Bhattacharya et al., 1991), 93%; Phytophthora megasperma 
(Dudler, 1990), 84%; maize M A c l  (Shah et al., 19831, 80%; 
Saccharomvces cerevisiae (Gallwitz and Sures, 1980). 80%. 
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